We have established a monoclonal antibody K114 (mAbK114) against hamster keratinocytes. The mAbK114 recognizes a 50-95 kDa cell-surface protein that is expressed restrictedly in the dermal sheath cells near the bulge area of the hair follicle and in the differentiated sebocytes of the normal adult hamster skin. Upon being cultured in vitro, however, the keratinocytes strongly and transiently expressed this novel K114 antigen (AgK114) in spite of low expression level of AgK114 by the freshly prepared keratinocytes. The cDNA of AgK114 was isolated by expression cloning using mAbK114. Sequence analysis revealed that it had 242 amino acid residues with a signal peptide at the N terminus, potential six N-glycosylation sites, a characteristic repetitive threonine rich domain, and a possible glycosylphosphatidylinositol (GPI) anchoring site near the C terminus. We examined various conditions in which expression of AgK114 was enhanced in vivo. Interestingly, AgK114 molecule was expressed accompanying tissue damages of the skin. It was transiently induced in basal epidermal keratinocytes after UV exposure. In addition, AgK114 was also induced in elongating edge epidermal keratinocytes during tissue regeneration after an excised wounding. These results suggest that AgK114 is involved in the recovering process from injury.
The skin, the largest organ in the body, which is composed of several layers (basal layer, stratum spinosum, granulosum, and stratum corneum), serves as a protective cover, and is also a major producer of various functional proteins like growth factors and cytokines. Since the outermost layer epidermis, which is supported by basement membrane and overlies the dermis, is exposed to the atmosphere, it has a role as an important barrier against infection by external microbes or physical/chemical wounds. Furthermore, the epidermis has an ability to regenerate the impaired tissue by itself.
Cutaneus wounds elicit a series of cellular responses including clotting, inflammatory infiltration, re-epithelialization, the formation of granulation tissue comprising of fibroblasts and new blood vessels, and then matrix deposition and wound contraction at later stage. 1, 2) During the recovering process, the dermal keratinocytes, fibroblasts, and other cells should interact, co-operate, proliferate and differentiate properly. Furthermore, growth factors and cytokines produced in response to injury are also involved in regulating the processes. 3) Some of those functional proteins are known to be produced by the dermal keratinocytes. 4) Thus, keratinocytes are crucial to keep skin turnover under normal physiological conditions and in the maintenance of skin.
It was reported that the label retaining cells from the hair bulge, a presumptive stem cell-containing niche in hairy skin, migrate to the newly formed epidermis in wounded skin tissue. 5) Moreover, the inter-follicular keratinocytes and bulge region of the hair follicle might be repositories of the epidermal stem cells, which supply cells to form new epidermis at wounded skin. 6) As an appendage in the bulge region of the hair follicle, the sebaceous gland is also important. It is essential for sebum excretion and is considered to be associated with maintaining the functions of the cutaneous surface as a biologic barrier. 7, 8) Both inter-follicle keratinocytes and sebocytes lying in dermal hair sheath seem important in skin regeneration or its functions.
Recently, a new wound-responsive regulatory factor, proglanulin, was reported by Zhiheng et al. 9) They proposed that the roles of this molecule in the cellular response to injury are both a paracrine mediator produced by inflammatory cells and a locally induced growth factor by dermal fibroblasts and endothelia. They also showed that wounds induced gene expression of proglanulin in dermal fibroblasts, endothelial cells, and infiltrating leukocytes and that this molecule in turn accelerated wound healing. Thus, it is considered that molecules like proglanulin that response to wounds and regulate its repair process would be valuable in the treatment of skin repair disorders such as diabetes.
In this study, we have investigated the functional molecules produced by keratinocytes in response to wounds. For this purpose, mice were immunized with hamster inter-follicle keratinocytes and a series of monoclonal antibodies (mAbs) against the keratinocytes were obtained. Here we report that the novel molecule K114 antigen (AgK114) is expressed in the cases of tissue damages in the hamster skin and that AgK114 might be involved in the recovering process from injury.
MATERIALS AND METHODS
Cell Preparation and Culture Syrian hamsters were bred in our institute. Inter-follicle keratinocytes and fibroblasts were prepared from dorsal skin of 4-d-old Syrian hamsters according to the methods of Weinberg et al. 10) Briefly, the dorsal skin was exiced and digested with 500 u/ml of dispase at 4°C for overnight. After removing epidermis, the dermis was digested with 2.4 u/ml of collagenase at 37°C for 1 h. The resulting cells were suspended in phosphatebuffered saline (PBS) and left to precipitate for 30 min at room temperature. The cell pellet was collected as the interfollicle keratinocytes and the unprecipitated cells in PBS were collected as the fibroblasts fraction. The inter-follicle keratinocytes were seeded in type IV collagen-coated dishes and cultured with kerationocyte medium consisting of 3 : 1 mixture of Ca 2ϩ free Dulbecco's modified Eagle's medium (GIBCO/BRL, Life Technologies Inc., Rockville, MD, U.S.A.) and Ham's F12 medium (GIBCO/BRL, Life Technologies Inc.) supplemented with 0.3% (v/v) chelexed fetal bovine serum (FBS) (Thermo Trace, Melbourne, Australia), 0.18 mM adenine hydrochloride, 0.1 mM ethanolamine, 0.1 mM o-phosphorylethanolamine, 0.75 mM aminoguanidine nitrate, 1 mM strontium chloride, 400 ng/ml hydrocortisone, 5 mg/ml insulin, 10 ng/ml insulin like growth factor (Pepro Tech EC, London, U.K.), 5 mg/ml transferrin, 10 ng/ml epidermal growth factor (AUSTRAL Biologicals, San Ramon, CA, U.S.A.), 0.5 mg/ml bovine serum albumin, 100 U/ml penicillin, and 100 mg/ml streptomycin, as previously described. 11) The fibroblasts fraction was cultured with Dulbecco's modified Eagle's medium supplemented with 10% (v/v) FBS.
Generation of Monoclonal Antibody To generate mAbs against the surface molecules of keratinocytes, the isolated inter-follicle keratinocytes were cultured for 2 d as described above. BALB/c mice were immunized intraperitoneally with 1-3.5ϫ10 6 cells per animal of the kerationocytes three times with 2 weeks of intervals. Four days after the final immunization with 1ϫ10 7 cells of the freshly prepared inter-follicle keratinocytes, splenocytes were prepared from the immunized mice, and fused with murine myeloma Sp2/0, and then a mAb library against hamster keratinocytes was established. Each mAb produced by the hybridomas was screened for reactivity to the hamster dermal fibroblasts and keratinocytes by a cell EIA procedure. Briefly, either prepared inter-follicle kerationocytes or dermal fibroblasts were seeded to 96 well microplate with 1ϫ10 4 cells/well, and cultured to subconfluent with suitable medium described above. The cells were fixed with 4% paraformaldehyde at room temperature for 15 min, and the plates were incubated with Block Ace TM (Dainippon Pharmaceutical, Osaka, Japan) for over night at 4°C. Culture supernatant of each hybridoma was added to each well of the plates. The plates were then incubated at room temperature for 1 h, followed by sequential 1 h incubation with horseradish peroxidase (HRPO)-conjugated anti-mouse Igs antibodies (DAKO A/S, Denmark) diluted at 1 : 1000.
cDNA Cloning Poly (A) ϩ RNA was prepared from hamster keratinocytes cultured for 1 d by using Rneasy Midi kit (QIAGEN, Valencia, CA, U.S.A.), Oligotex-dT30 ͗super͘ latex beads and mRNA purification kit (Takara, Kyoto, Japan). The cDNA was synthesized by using random primer and M-MLV SuperScript II reverse transcriptase (Invitrogen, Carlsbad, CA, U.S.A.), and BstXI linker-treated cDNA was ligated into pcDNA1 vector (Invitrogen) that had been digested with BstXI. The resultant library of 5ϫ10 5 independent clones was divided into aliquots (5ϫ10 4 clones/pool) and screened by the expression cloning. Aliquots of the cDNA library were transfected separately into COS-1 cells by electroporation in the 0.4 cm cuvette at 960 mF and 220 V using Gene Pulser (Bio Rad Laboratories, Hercules, CA, U.S.A.). Two days after the transfection, the cells were harvested and suspended into PBS supplemented with 5% FBS, 0.5 mM ethylenediamine tetraacetic acid (EDTA) and 2.5 mM NaN 3 . The cells were incubated with 50 mg/ml of mAbK114 for 1 h on ice, overlayed on 4% (w/v) Ficoll, and centrifuged at 1500 rpm at 4°C for 5 min to remove excess antibody. Then, the cells were placed and attached on plastic dishes coated with goat anti-mouse IgG (HϩL) (Jackson Immuno Research, West Grove, PA, U.S.A.) for 3 h at room temperature. Plasmid DNA was recovered from the attached cells according to Hirt's method, 12) and transfected into E. coli DH10-B, and was then used for the next round of panning. This panning procedure was repeated three times for each aliquot of the cDNA library. Finally, the resulting plasmid DNA clones selected by the panning were transfected into COS-1 cells individually. The cells were screened for reactivity to the mAbK114 and the cDNA clones were selected. The nucleotide sequences of the cloned cDNA were determined by a model 373A DNA sequencer (Applied Biosystems, Forster City, CA, U.S.A.). The structure of AgK114 was analysed with GENETYX ® version 6.1 (Genetyx Corp., Tokyo, Japan).
To prepare protein derived from the selected cDNA, the cloned expression plasmid was transfected to COS-1 cells by using LipofectAMINE 2000 (Invitrogen) according to the manufacturer's instruction. The transfected cells were harvested, and the cell lysates were prepared.
Western Blot Analysis Cell lysates were prepared with 20 mM Tris-HCl (pH 7.2) containing 137 mM NaCl, 1% Triton X-100, 5 mM EDTA, and complete protease inhibitor cocktail (Roche Diagnostics GmbH, Mannheim, Germany). The proteins were denatured by boiling for 5 min in the presence of 2% SDS and 2% ditiothreitol, then were separated in 10-20% gradient SDS polyacrylamide gel, and were transferred onto nitrocellulose membranes. The antibodies were diluted with PBS containing 1% bovine serum albumin, which also served as washing solution. To detect the immunoreactive protein, after incubating with Block Ace TM to avoid nonspecific reaction, the membranes were incubated with 2 mg/ml of affinity-purified mAbK114 for 1 h at room temperature, and then incubated with HRPO-conjugated antimouse Igs diluted at 1 : 1000 for 1 h followed by visualization with the ECL TM western reagents (Amersham Biosciecnces UK Ltd., Little Chalfont Buckinghamshire, U.K.) according to the manufacturer's instruction.
Flow Cytometric Analysis The hamster keratinocytes or transfected COS-1 cells (1ϫ10 6 ) were incubated with 2 mg/ml of affinity-purified mAbK114 for 30 min on ice, and were then incubated with Alexa Fluor 488-conjugated goat anti-mouse IgG (HϩL) antibody (Molecular Probes, Eugene, OR, U.S.A.) diluted at 1 : 400 with PBS containing 0.02% EDTA and 0.1% bovine serum albumin for 30 min on ice. The stained cells were detected by EPICSR XL and data were analyzed by EXPO v.2 cytometer software (Beckman Coulter, Union City, CA, U.S.A.).
Animal Experiments All animal procedures were in accordance with the Declaration of Helsinki and were approved by the committee of animal right in our institute. UV exposure experiment; Sun lamp tubes Toshiba FL20 S E (Toshiba Electric, Tokyo, Japan) were used as a source of UV irradiation. These tubes emit UV in wavelengths between 280 and 340 nm with a peak at 305 nm. Dose of 1.5 J/cm 2 of UVB was irradiated to depilated dorsal skin of the adult hamsters under anesthesia. At 3, 6, 24, 48 and 120 h after the UV irradiation, the hamsters were sacrificed and skin was excised and fixed with 10% buffered formalin in PBS. Physical wound experiment; under anesthesia the back of adult hamsters were shaved and a single full thickness excised wound of 6 mm was made on each dorsal lateral flank. On day 3 and day 5, the hamsters were sacrificed and wound tissues and the surrounding skin tissues were excised and fixed with 10% buffered formalin in PBS for immunohistochemical analyses.
Immunohistochemical Studies The excised tissues fixed with 10% buffered formalin in PBS were dehydrated through the ethanol series, and were embedded in paraffin according to the standard procedures, and were then sectioned at 4 mm with a microtome. The sections were stained with hematoxylin and eosin. For immunostaining, the sections were incubated with Block Ace TM for over night at 4°C to block nonspecific staining. Incubation of the sections with 2 mg/ml of mAbK114 or anti-proliferating cell nuclear antigen (PCNA) antibody (Santa Cruz Biotechnology, Santa Cruz, CA, U.S.A.) diluted to 1 : 500 were carried out at room temperature for 1 h, followed by sequential 1 h incubation with anti-mouse Igs Envision ϩ System HRP (DAKO Co., Carpinteria, CA, U.S.A.). Staining was completed after incubation with Liquid DAB-Black substrated kit (Zymed, San Francisco, CA, U.S.A.) or ImmunoPure ® Fast Red TR/AS-MX substrate kit (PIERCE, Rockford, IL, U.S.A.) according to the manufacture's instruction. The nuclei were stained with methyl green.
RESULTS

Selection of mAbK114 and Its Immunoreactivity in Vivo and in Vitro
To establish mAbs against the functional molecules produced by keratinocytes, we immunized BALB/c mice with hamster inter-follicle keratinocytes. Out of dozens of the hybridoma clones which had reactivity to hamster keratinocytes, a specific mAb designated K114 clone (mAbK114, IgG2a) was chosen because of its unique and restricted immunoreactivity pattern in normal adult hamster skin tissue section. It specifically recognized the cell surface of differentiated sebocytes and inter-follicle keratinocytes near the bulge area of hamster skin (Figs. 1A, B ). Fibroblasts and other skin component cells in the dermis did not react with the mAb.
Although the immunoreactivity of skin to mAbK114 was highly restricted in vivo, it changed drastically when the keratinocytes were cultured in vitro. As shown in Fig. 2A , the immunoreactivity of mAbK114 to the freshly prepared keratinocytes was very low as that observed in vivo. After culturing the keratinocytes in vitro for 24 h, however, the immunoreactivity increased to 84% drastically, and two different intensive peaks were observed (Fig. 2B) . It reached maximum and a single peak was observed on day 2 (Fig. 2C ), then and declined thereafter (data not shown).
cDNA Cloning of the Molecule Recognized by mAbK114 Using keratinocytes cultured for 1 d as a source of mRNA, we attempted to clone cDNA of the molecule designated AgK114, which is recognized by mAbK114. A cDNA library was prepared and screened by panning of the cDNA-transfected COS-1 cells with mAbK114. After three successive rounds of the panning enrichment, we obtained cDNA clones.
To examine whether the cloned cDNA actually encodes the AgK114 polypeptide recognized by mAbK114, the expression vector containing the cDNA was transfected into COS-1 cells. Cell lysates were prepared, and the reactivity to mAbK114 was examined by the western blotting analysis. The lysates of COS-1 cells transfected with the cDNA reacted with mAbK114 and a smear band of 50-95 kDa was detected, although the cell lysates of mock-transfected COS-1 cells did not react with mAbK114 (Fig. 3A) . The lysates of hamster keratinocytes cultured for 2 d in vitro showed the similar smear band. Moreover, reactivity of the COS-1 cells transfected with the cDNA to mAbK114 was also confirmed by the flow cytometric analysis (Fig. 3B) . These results indicate that the cloned cDNA encodes the molecule recognized by mAbK114 and further suggest that this polypeptide is a membrane-associated protein.
Sequence Analysis of AgK114 cDNA The cDNA of AgK114 is 2098 bp in length with an open reading frame of 729 bp (Fig. 4A) . The deduced amino acid sequence shows that hamster AgK114 is composed of 242 amino acid residues including 26 amino acid residues of the N-terminal signal peptide sequence, and the size of mature protein is about 29 kDa. As for the N-terminal amino acid residue of the mature AgK114, we confirmed it as alanine using the AgK114 produced by cDNA-transfected chinese hamster ovary (CHO-K1) cells. It has 6 potential N-glycosylation sites, characteristic threonine rich tandem repeat units KT[P/T]AMTTA, and also a possible glycosylphosphatidylinositol (GPI) anchoring site in a hydrophobic region near the C-terminal, suggesting that AgK114 polypeptide is a membrane-associated molecule.
Based on the nucleotide sequence of the cDNA of hamster AgK114, we searched for homologous molecules in Gen-Bank. Significant homology to a mouse cDNA sequence (accession no. AK002767, AK005558, 2001) isolated from adult male kidney and female placenta 13) and to a partial human cDNA sequence (accession no. AY364431, 2003) isolated from placenta 14) was found. The deduced amino acid sequence of hamster AgK114 was also used to search with both GenBank and the Swiss-Protein databases. Mouse AgK114 amino acid sequence (accession no. AAH17624, 2003) was found to be approximately 60% homologous to hamster AgK114. The signal peptide sequence, the threonine rich repetitive sequence and the possible GPI anchoring site were well conserved in both mouse and hamster (Fig. 4B ). However, no other functional motifs have been found and no biological functions have been reported for any AgK114 molecules of any species.
Induction of AgK114 Expression in Vivo
To elucidate biological significance of AgK114, we examined the expression of AgK114 under various conditions in hamster. As described above, the expression of AgK114 is very restricted in sebocytes and inter-follicle keratinocytes under normal conditions. Interestingly, we found that the expression of AgK114 was enhanced in response to wounds.
First, we examined the wound induced by 1.5 J/cm 2 of UV exposure. AgK114 was detected constitutively on sebocytes in the hair follicle when no UV irradiation ( Fig. 5A) and it began to appear on the cells in stratum basal by 3 h after the UV irradiation ( Fig. 5B) . At 6 h after the UV irradiation, AgK114 was locally detected on stratum basal to spinosum and became to increased (Fig. 5C ). Thereafter, the expression of AgK114 reached the maximum at 24 h and was detected continuously on stratum basal to granulosum (Fig. 5D ). On the other hand, the DNA synthesis of the basal keratinocytes occurred during the up-regulation of AgK114 expression but delayed, because no PCNA-positive cells existed in the basal layer at 3 h ( Fig. 5B) and only a few PCNA-positive cells appeared at 6 h and 24 h after the UV irradiation (Figs. 5C, D) . After 48 h, AgK114 expression decreased in comparison with that detected at 24 h. The distribution of AgK114 was not continuous but was still scatteringly observed on stratum spinosum to granulosum. At that time, the PCNA-positive cells started to increase on the basal layer (Fig. 5E ). Furthermore, when the AgK114-positive area moved to stratum corneum and exfoliated from epithelial layer, almost every basal keratinocyte was PCNA-positive at 120 h (Fig. 5F) . Thus, the expression of AgK114 preceded with that of PCNA.
As the other type of wound, we made full-thickness wounds on the depilated dorsal skin of hamster by excising. The AgK114 began to be detected on the edge keratinocytes next to necrosis of the wound region on day 3. Then AgK114 was strongly expressed on the edge keratinocytes and the ex-tending keratinocytes into the organization intercept on day 5 after full-thickness excised wounds at the stage (Fig. 6) .
DISCUSSION
In the present study, we have identified a novel protein AgK114 from hamster keratinocytes. AgK114 was found by screening of a series of mAb that specifically recognized hamster keratinocytes. AgK114 showed a unique localization in the skin structure. Immunohistochemical studies showed that the expression of AgK114 was highly restricted in the hair follicle of outer root sheath cells near bulge area and in the differentiated sebaceous gland cells, and that this molecule was not detected in other epithelial skin keratinocytes including basal layer (Fig. 1) . The epithelial stem and progenitor cells reportedly reside in bulge region of the hair follicle and have potential to supply proliferative keratinocytes for skin turnover and wound healing of impaired skin. 15) Since AgK114 is constitutively expressed only in both of these regions, it seems likely that AgK114 has certain significant roles in keeping skin turnover under normal physiological conditions and maintaining of skin.
Although AgK114 expression by keratinocytes was highly restricted in vivo under normal conditions, keratinocytes became to express AgK114 after being cultured in vitro, and more than 98% of keratinocytes expressed AgK114 after 2 d of culture in spite of low expression level by freshly prepared keratinocytes (Fig. 2) . This result suggests that AgK114 expression is strictly down-regulated under normal physiological conditions in vivo, but being cultured in vitro may loosen the regulatory mechanisms and make the keratinocytes express AgK114 excessively. The regulatory mechanisms or molecules remain unclear at the present time. The keratinocytes can proliferate for certain period in vitro. But, they differentiate rapidly and cease to divide. Because the expression of AgK114 was relatively rapid and transient, the mechanisms might be restricted to some differentiation stage of keratinocytes.
We cloned cDNA of AgK114 and determined the nucleotide sequence. The size of the deduced AgK114 protein was about 29 kDa, whereas the protein prepared from cells showed a smear band of 50-95 kDa on western blotting (Fig. 3A) . This result was obtained not only from the cul- 
. Induction of AgK114 Expression by UV Exposure
Sections were stained with mAbK114 and anti-PCNA antibodies (A-F). Cells expressing AgK114 were detected with Fast Red system and shown as red arrowheads. PCNApositive cells were shown as black arrows. A) No UV exposed skin. B) UV exposed skin at 3 h. C) UV exposed skin at 6 h. D) UV exposed skin at 24 h. E) UV exposed skin at 48 h. F) UV exposed skin at 120 h. (A-F) Original magnification, ϫ180.
Fig. 6. Induction of AgK114 Expression during Repairing Process of the Excised Wound
Excised wound skin on day 5. Sections were stained with mAbK114 and hematoxylin eosine (original magnification, ϫ90). Cells expressing AgK114 were detected with HRPO-DAB system and shown in brown. The inset indicates the squared region that was subjected to immunostaining with mAbK114 using a next serial section (original magnification, ϫ180). The arrowheads show AgK114 expressed on the edge keratinocytes and the extending keratinocytes. The arrow shows elongating keratinocytes direction. tured keratinocytes but also from the COS-1 cells transfected with the cloned cDNA. Because there are potential N-glycosylation sites in the deduced amino acid sequence, we treated AgK114 produced by cDNA-transfected CHO-K1 cells with N-glycosidase. N-glycosidase treatment shifted the size of AgK114 from 50-95 kDa to 40-51 kDa on western blotting (data not shown). AgK114 was also adsorbed by wheat germ lectin (WGL)-Sepharose. Furthermore, characteristic threonine rich tandem repeat units near the C terminus are possible site to be modified with O-glycosylation. These characteristic units are frequently observed in the cell surface-accosiated and secreted protein, such as mucin glycoprotein. 16, 17) From the these preliminary studies' results suggest that the AgK114 core polypeptide is modified with diverse sugar-chains.
The structural analyses of AgK114 using PSORT II database show a hydrophobic stretch at the C terminus, and this structure suggests that AgK114 is anchored to the plasma membrane via GPI. 18) In fact, COS-1 cells transfected with an AgK114 expression vector had immunoreactivity to the mAbK114 on their surface, as shown by the flow cytometry ( Fig. 3B ). Furthermore, in our preliminary studies, treatment of keratinocytes with phospholipase C released AgK114 into the culture medium (data not shown), as shown for other GPI-anchored-type proteins. 19, 20) These results suggest that AgK114 is anchored by phosphatidylinositol to the surface of keratinocytes.
Regarding the biological functions of AgK114, no particular functions could be expected from its amino acid sequence, because it contains no known motif related to the biological functions. To obtain some clues as to biological functions of AgK114, we examined hamster skin under various conditions.
We found that the expression of AgK114 in the cutaneous keratinocytes was transiently induced by some injury stimuli such as UV exposure and physical wounds. The expression of AgK114 was enhanced in the damaged tissues induced by UV irradiation (Fig. 5 ). AgK114 expression began to appear at 3 to 6 h after UV exposure and reached a maximum at 24 h. During this period, any PCNA-positive keratinocytes were hardly observed (Figs. 5A-C). The expression of AgK114 was then decreased at 48 h and exfoliated to stratum corneum at 120 h after the UV exposure (Figs. 5D, E) . In turn, PCNA-positive keratinocytes gradually increased during the recovery phase from the UV damage (Figs. 5D, E) . And AgK114 expression preceded the appearance of the PCNA-positive keratinocytes. Therefore, it is likely that AgK114 plays roles in the early recovery phase of damaged skin. Comparing the kinetics of AgK114 expression by UV exposure with the results of kinetics for UV-induced DNA damage by Lu Y. P., et al., 21) AgK114 expression seems to be induced around the same time of DNA damage phase by UV irradiation.
In the physical wound experiment, the expression of AgK114 was detected on the reconstituting epidermal keratinocytes that were elongating to the edges of cutaneous wounding in the case of healing of excised wound (Fig. 6 ). The wound repairing process is roughly divided into the phases of inflammation, tissue granulation, matrix formation, and remodeling phase. Re-epithelialization during remodeling phase, an epidermal covering, is occurred from both the edges of the wound and the cut or damaged remnants of hair follicles. The leading edged keratinocytes dissolve the fibrin barrier to cut a path through the fibrin clot or along the interface between clot and healthy dermis and migrate themselves to cover the epidermis. 2) Furthermore, the leading edge keratinocytes are known as activated cells to produce a lot of bioactive molecules related to recovering process of the impaired skin, especially migration of keratinocytes. For example, integrins, extracellular matrix molecules and matrix metalloproteinases (MMPs) are associated with cell-to-cell interactions and regulate the keratinocytes migration. 22, 23) Considering, the expression of AgK114 on leading edge keratinocytes during the repairing process of the impaired epidermis ( Fig. 6) , it is tempting to speculate that AgK114 would play a pivotal role in the reconstitution of skin structure during remodeling phase and regulate the healing process of impaired skin.
In summary, we have identified a novel molecule, AgK114, from hamster keratinocytes. The expression of AgK114 was highly restricted and was detected only in hair follicle sheath near the bulge region and in the differentiated sebocytes under normal physiological conditions. Furthermore, AgK114 expression was enhanced transiently in the impaired epithelial keratinocytes by UV exposure and excised injury. These findings suggest that AgK114 is an injury responsive molecule and has certain roles in recovering of the impaired skin. Current investigations at our institute are focused on uncovering the biological functions for AgK114.
